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Abstract. The morphology of insect galls often has a species-specific relation to gall-inducers. Therefore, using gall morphotypes 
as a surrogate of insect species, researchers can preliminarily investigate the gall-inducing insect fauna of an area. The Penghu 
Islands are the largest offshore islands of Taiwan, but the gall-inducing insect fauna is poorly known. In this study, we selected the 
widespread Chinese banyan (Ficus microcarpa L.) as the target of our faunistic survey focused on gall-inducing insects. We 
collected insect galls on F. microcarpa in Magong island, Baisha island and Xiyu island from September 2020 to February 2021. A 
total of 4 gall morphotypes were newly recorded in the islands. These gall morphotypes were induced by Horidiplosis sp. and an 
unidentified gall midge (Diptera: Cecidomyiidae, 2 morphotypes), Macrohomotoma gladiata Kuwayama (Hemiptera: Carsidaridae), 
and Gynaikothrips sp. (Thysanoptera: Phlaeothripidae, 1 morphotype). We infer and discuss the potential taxonomic position of 
each gall-inducing insect based on given specimens and gall morphotypes. Gall-inducing insects on F. microcarpa in Penghu Islands 
might naturally disperse from neighboring regions, such as mainland China or Taiwan Island, but there is a possibility that gall- 
inducing insects were introduced from the southern part of Taiwan Island due to the import of nursery trees for the afforestation 
project in the 1910s. Further molecular work could help clarify the origin of the gall-inducing insects on F. microcarpa in Penghu 
Islands. 


Key words: Cecidomyiidae, Carsidaridae, Gynaikothrips, native plant 


Introduction 

Gall-inducing insects are one of the most specialized types of herbivores that induce galls, abnormal growth, on the host plant 
to gain nourishment, shelter and protection (Price et al., 1987; Stone & Schónrogge, 2003; Shorthouse et al., 2005). Most gall- 
inducing insects dwell inside galls before reaching adult stage (Mani, 1992). Although gall-inducing insects have the conspicuous 
habit, their species classification is often deficient, especially in tropical regions (Espírito-Santo & Fernandes, 2007). The lifetime 
of adults is relatively short, and therefore adult specimens are not readily available. This situation makes taxonomic study of gall- 
inducing insects particularly difficult. However, galls are immobile, relatively noticeable in the wild, and exist after adults’ 
emergence. In addition, most gall-inducing insects are highly specific to their host plants and plant organs (Dreger-Jauffret & 
Shorthouse, 1992). Species classification of gall-inducing insects can be tentatively defined into gall morphotypes according to the 
combination of their host plants, host organs, and the external morphology (Fernandes & Price, 1988; Price et al., 1998; Carneiro et 
al., 2009). Therefore, gall morphotypes have been considered as species units in ecological studies (Yukawa, 2018). 

The faunistic studies of Taiwanese gall-inducing insects started in 1995 (Yang & Tung, 1998; Yang et al., 2000a, b; Tung et 
al., 2006; Yang et al., 2006; Pan et al., 2018). These studies used gall morphotypes to estimate the species diversity of gall-inducing 
insects. Although the above-mentioned studies included offshore islands, the gall-inducing insect diversity might be underestimated 
due to the lack of a comprehensive investigation. The Penghu Islands, consisting of 90 small islands with a total land area of ~127 
km?, are situated away from the west coast of Chiayi County (western Taiwan Island) about 50 km. The spatial range of the Penghu 
Islands spans 23°12’—23°47’N and 119?19'-119?43'" E. The Penghu Islands are volcanic islands, and are the largest offshore islands 
of Taiwan. In Penghu Islands, Magong Island is the largest island (67.14 km?), followed by Hsiyu (18.71 km?) and Baisha (13.88 
km?). Although it is situated in a subtropical monsoon climate and surrounded by the ocean, the average annual rainfall is about 
1000 mm due to the mountainless topography (Chen, 1953). The strong sea breeze profoundly influences the vegetation in the winter 
(Tsai, 2009). Furthermore, the islands have a long colonial history (Taisaku, 2020), which made the landscape treeless. Despite its 
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large area, there were only two gall-inducing insects recorded in Penghu Islands. Yang et al. (2004) recorded an invasive gall wasp, 
Quadrastichus erythrinae Kim, inducing galls on Erythrina variegata (Fabaceae), and Hong (1997: Figs 160—161) accidentally 
recorded an image of galls induced on the flower head of Pluchea indica (Asteraceae) with no further description on gall morphology 
or the gall inducer. 

Ficus L. (Moraceae), fig tree, is a pantropical and the most diverse genus of woody plants, comprising 735 known species 
worldwide (Berg et al., 2005). Fig trees have been well-known among biologists for their obligate mutualism with pollinating wasps 
which induce gall tissue inside syconia (Bain et al., 2015). Besides, fig trees also harbor a large amount of herbivores (Basset et al., 
1997; Basset & Novotny, 1999; Yang et al., 2008; Mifsud et al., 2012), including numerous gall-inducing species (Docters van 
Leeuwen-Reijnvaan & Docters van Leeuwen, 1926). Among fig trees, F. microcarpa is widespread in East Asia and distributes in 
low altitude regions in Taiwan (Liao, 1996). Ficus microcarpa presently forms forest in several relatively high inland regions and 
along the coastline (Hsieh, personal observation). Although once introduced for the afforestation project in the period of Japanese 
rule, F. microcarpa is probably a native species in Penghu Islands because of evidence from early Japanese plant surveys (Tashiro, 
1895a, b), and the presence of a huge standing tree which is at least 300 years old (Chen, 1953). 

To generate faunistic information of gall-inducing insects on F. microcarpa in Penghu Islands, the first author conducted 11 
field surveys from September, 2020 to February, 2021. In this paper, we report insect galls that were newly recorded in these surveys. 


Materials and methods 

Insect galls on F. microcarpa were collected from Magong Island, Baisha Island and Xiyu Island from September 2020 to 
February 2021. The host plant, dates of collecting, locations, gall-bearing plant organs, and gall external morphology were recorded 
as collecting information. Plant branches with galls were cut, placed in polyethylene bags and transported to the laboratory. Samples 
of some galls were dissected and the developmental stages of the gall inducer was documented. Full-grown larvae and pupae were 
taken and preserved in 7046 ethanol for further morphological examination. Samples of galls from the same collecting event at each 
site were identified by a lot number based on the date of collection where *TR20201024-Y THOI" refers to the name of the database 
(TR for collecting database), the date of collecting (20201024 for 24 October, 2020), the name of collector (YTH for the first author), 
and the sequential number of lot (01 for the first collecting lot on 24 October, 2020). For rearing of the gall inducer, each sample of 
galls was transferred to a new polyethylene bag (350 by 250 mm) in the laboratory as a rearing lot, containing wet tissue paper to 
keep the moisture. Rearing bags were kept at room temperature, checked once a day to obtain adults of gall inducers. Once adults 
emerged, they were picked out with ethanol-moistened tweezers and transferred to a vial of 70% ethanol. Rearing lots follow a 
similar system as collecting lots, where *Rr20201024-Y THOI" refers to the name of the database (Rr for rearing database), the 
beginning date of rearing (20201024 for 24 October, 2020), the name of rearer (Y TH for the first author), and the sequential number 
of lot (01 for the first rearing lot on 24 October, 2020). A rearing lot number should always follow a collecting lot number to indicate 
the information of collection. All wild photos were recorded with a digital camera (Nikon Coolpix P7700), and archived following 
lot numbers. 

Galls were classified into morphotypes using the host plant species, organ of occurrence, and the external morphology (shape, 
color, pubescence and size). For gall shape description, we followed the nomenclature of the insect gall morphospecies standardized 
and proposed by Isaías et al. (2013) and Isaías et al. (2014), then compared descriptions in the literature, and only created new 
shapes when there was no similar adjective term. Gall inducers were identified using the insect gall literature from East Asia (e.g., 
Yukawa & Masuda, 1996; Chen & Qiao, 2012; Tung et al., 2018). In the results reported here, galls were arranged according to the 
order of plant families and the taxon of the host plant. Entries for each gall were arranged in the following order: (1) galled organ 
and the taxon of the gall-inducing insect, if identifiable, (2) Chinese common name of the gall inducer, (3) gall shape description, 
(4) known distribution records with literature citation, if any, (5) voucher specimen data, and (6) Remarks, if any. For the specimen 
data, a double slash (//) was used to denote the line breaks on labels, while supplementary data (which may not be written on the 
labels, themselves) were presented in square brackets ([]). Voucher specimens were deposited in NCHU (National Chung Hsing 
University, Taichung, Taiwan) and YTHc (You-Ting Hsieh, private collection, Pingtung, Taiwan). 


Results 
New insect galls found on the Penghu Islands 
MORACEAE 
Ficus microcarpa L. f. 


1. Leaf gall induced by Horidiplosis sp. (Diptera: Cecidomyiidae) (Figs 1A, 2A) 
Chinese common name: {AEREA 
Gall shape: Lenticular. 
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Known distribution records: Penghu Islands, Taiwan (present study) 

Voucher specimen data: 59 9 (Rr20201017-01 from TR20201017-01): collected from Aimen Beach (Bi 17538), Penghu 
Co., Taiwan, 17-X-2020, leg. Y. T. Hsieh, emerged between 30-X-2020-31-X-2020 (NCHU); 1419 (Rr20201024-04 
from TR20201024-01): collected from Aimen Beach (El 57b53$&), Penghu Co., Taiwan, 24-X-2020, leg. Y. T. Hsieh, 
emerged on 08-XI-2020 (NCHU); 109 9 (Rr20201115-YTHO2 from TR20201115-YTHOI): collected from Magoon ( 马 
7X), Penghu Co., Taiwan, 15-X1-2020, leg. Y. T. Hsieh, emerged between 02-XII-2020-11-XII-2020 (NCHU). 
Remarks: The gall morphotype is similar to galls induced by H. ficifolii Harris which was described based on specimens 
reared from another common glasshouse fig tree, Ficus benjamina L. (Harris & Goffau, 2003), but further found to infect 
F. microcarpa (Steck & Krueger, 2008). Horidiplosis ficifolii was first detected on fig trees imported from Southeastern 
Asia (Taiwan, Japan, and China) to the Netherlands and the UK, and later reported in Italy (Suma et al., 2007), USA 
(Florida) (Steck & Krueger, 2008), and Czech Republic (Beránek & Safránková, 2010). Further examination on specimens 
of this Horidiplosis species is needed to clarify its species identity. 




















Besides, although H. ficifolii has been intercepted in Europe on leaves of Ficus benjamina L. exported from Taiwan 
(Harris & Goffau, 2003), whether the species occurs in main Taiwan is still questionable due to the imprecise location of 
those original samples. 


2. Flower gall induced by an unidentified cecidomyiid (Diptera: Cecidomyiidae) (Figs 1B, 2B) 
Chinese common name: Zio 

















Gall shape: Crown-like ridge outside the syconia (cf. Yafuso et al., 2013). 

Known distribution records: Penghu Islands, Taiwan (present study) 

Voucher specimen data: Galls (TR20201024-01): collected from Aimen Beach (P3753), Penghu Co., Taiwan, 24-X- 
2020, leg. Y. T. Hsieh (NCHU); 1085179 9 (Rr20201024-01, TR20201024-01): collected from Aimen Beach ( 隘 门 沙 
#8), Penghu Co., Taiwan, 24-X-2020, leg. Y. T. Hsieh, emerged between 24-X-2020—26-X-2020 (NCHU). 

Remarks: This gall morphotype was induced in the syconia, causing abnormal growth outside. Similar morphotypes were 
recorded to be induced by Ficiomyia perarticulata Felt on Ficus citriflora Miller in Florida, USA (Roskam & Nadel, 1990), 
by unidentified species on Ficus benjamina L. in Xishuangbanna, China (Bai et al., 2008; Miao et al., 2011), and by other 
unidentified species on Ficus microcarpa L. in Okinawa and Amami, Japan (Yafuso et al., 2013). 


3. Shoot gall induced by Macrohomotoma gladiata Kuwayama (Hemiptera: Carsidaridae) (Figs 1C, 2C) 
Chinese common name: A ERNES 
Gall shape: Rosette. 
Known distribution records: China, Japan (Ryukyu island), Malaysia, Taiwan (including Penghu Islands, present study); 
introduced into Algeria, Morocco, Tunisia, Italy, Montenegro, Spain, USA (California, Hawaii) (Yang, 1984; Li, 2011; 
Pedata et al., 2012; Rung, 2016; Radonjić & Hrnéic, 2017; Burckhardt et al., 2018; Afechtal et al., 2021; Harbi et al., 2021). 
Voucher specimen data: 52419, 9 larvae (Rr20201024-02 from TR20201024-01): collected from Aimen Beach (Ef 
Vb), Penghu Co., Taiwan, 24-X-2020, leg. Y. T. Hsieh, emerged between 25-X-2020-28-X-2020 (NCHU); 299, 7 
larvae (Rr20201121-Y THO4 from TR20201121-YTHO3): collected from Waian (/ Mz), Penghu Co., Taiwan, 21-X1-2020, 
leg. Y. T. Hsieh, emerged between 22-X1-2020—23-X1I-2020 (NCHU). 
Remarks: Some galls were only recorded with photos at Magong Ancient Castle (755 = ish), Penghu Co., Taiwan (on 21- 
XI-2020, leg. Y. T. Hsieh, Rr20201115-YTHO3 from TR20201115-YTHO2). This species originated in the oriental region 
and was introduced to Europe, North America and northern Africa over the past ten years. Its host plant has been widely 




















planted as ornamental plants and eggs hide in new leaf buds that make them quite cryptic in the early stage. Therefore, M. 
gladiata may be easily transferred artificially via its host plant. In the native region, M. gladiata is generally not considered 
as a serious pest. However, in an invasive region, the infestation of M. gladiata on F. microcarpa would be much more 
severe and needs chemical control. 


4. Shoot gall induced by Gynaikothrips sp. (Thysanoptera: Phlaeothripidae) (Figs 1D, 2D) 
Chinese common name: {X#E > FE gil ^ PERI 















































Gall shape: Marginal roll. 
Known distribution records: The two candidate species were introduced from Southeast Asia, and spread throughout the 
tropics and subtropics where the host plant cultivated (Mound et al., 1995; Held et al., 2005). 
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Voucher specimen data: Galls and 2 adults (Rr20201115-YTHO04 from TR20201115-YTHO1): collected from Magoon 
(马公 ), Penghu Co., Taiwan, 15-XI-2020, leg. Y. T. Hsieh (YTHc); Galls and 1 adult (Rr20201115-YTHOS5 from 
TR20201115-YTH03): collected from Magong Ancient Castle (#5 1535), Penghu Co., Taiwan, 15-X1-2020, leg. Y. T. 
Hsieh (YTHc); Galls and 2 adults (Rr20201121-Y TH03 from TR20201121-Y THO03): collected from Waian (4), Penghu 
Co., Taiwan, 21-XI-2020, leg. Y. T. Hsieh (YTHc). 

Remarks: Two congeneric species of the genus Gynaikothrips, G. ficorum (Marchel) and G. uzeli Zimmermann, induce 
leaf rolling galls on Ficus spp. and have been reported in main Taiwan (Mound et al., 1995; Wang & Lin, 2020). The 





distinction of these two species is debated because of inconspicuous morphological difference (Mound et al., 1995; Mound 
& Marullo, 1996; Wang & Lin, 2020; Mound & Tree, 2021), but two names are still retained and followed here for the 
convenience of future studies. Though the two species often coexist in the same gall on both F. microcarpa and F. 
benjamina L. (Tree et al., 2015), host specificity experiments showed that G. ficorum could only initiate the formation of 
galls on F. microcarpa (Tree et al., 2015; Arthurs et al., 2016). However, our observation in Penghu was somehow not 
consistent with Tree et al. (2015) and Arthurs et al. (2016). During our surveys, G. ficorum was only presented in one of 
our collections with the coexistence of G. uzeli (Rr20201115-YTH04 from TR20201115-YTHOI), while G. uzeli presents 
alone in all other collections. Tree & Walter (2009) found adults of Gynaikothrips species could move between galls freely, 
therefore non-inducer species might occasionally enter galls of other gall-inducing species, even after the leaving of gall 
inducers. Despite studies in the literature, we highly suggest further careful observation about the gall-inducing habit in the 
wild is needed to clarify the true gall inducer of this morphotype. 





Figure 1. Gall morphotypes of Ficus microcarpa in Penghu Islands. A, lenticular galls on leaves; B, crown-like ridges outside the 


syconia; B', flower galls inside the syconia; C, a rosette gall on a shoot; D, a marginal roll gall on a leaf. Arrows indicate the locations 


of galls. 
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Figure 2. Habitus of the gall inducer of each gall morphotypes on Ficus microcarpa in Penghu Islands. A, Male Horidiplosis sp.; B, 
Male Cecidomyiidae unid. sp.; C, Female Macrohomotoma gladiata; D, An adult and larvae of Gynaikothrips uzeli. 


Discussion 

Ficus microcarpa has been reported as a host of several gall-inducing insects, e.g. cecidomyiids (Steck & Krueger, 2008; 
Yafuso et al., 2013), psyllids (Hollis & Broomfield, 1989), and thrips (Mound et al., 1995). In Penghu Islands, the gall-inducing 
insect fauna on F. microcarpa hasn't been recorded before. In this study, a total of 4 gall morphotypes were newly recorded in the 
islands. More than that, since F. microcarpa in Penghu Islands was able to regenerate (Hsieh, personal observation), thus it should 
host its mutual pollinating wasp to be pollinated. Eupristina verticillata Waterston, the mainly pollinating wasp of F. microcarpa 
which inducing flower galls in the syconia (Chen et al., 1999; Bain et al., 2015), should logically occur in the Islands. The gall- 
inducing insects on F. microcarpa in the Penghu Islands tentatively totals 5 species. It should be noted that our surveys didn't cover 
the whole growing season, e.g. in spring and summer. Further investigation is suggested to be conducted in these seasons. 

Penghu Islands are of volcanic origin, and the flora and fauna of islands were deduced to originate from neighboring regions 
(Carlquist, 1974). The gall-inducing habit makes the host-shifting event less frequent compared to other non-gall-inducing 
herbivores, because gall-inducing insects are tightly associated with their host plants (Yukawa & Uechi, 1999). This suggests that 
gall-inducing insects might colonize the islands with the introduction of their host plants. Wang et al. (2007) showed that the flora 
of Penghu Islands was most similar to Taiwan island and mainland China, which implies the two possible sources of its gall-inducing 
insect fauna. In this study, a total of 4 gall-inducing insects were found in Penghu Islands. Two of them, M. gladiata and 
Gynaikothrips sp., occur in both mainland China (Mound et al., 1995; Held et al., 2005; Li, 2011) and Taiwan Island (Tung et al., 
2018), although it is still unknown whether the Horidiplosis fig cecidomyiid (Fig. 2A) and the unidentified species (Fig. 2B) are 
also distributed in both regions. From another aspect, gall-inducing insects are highly likely to be introduced and successfully 
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establish due to extensive introduction of their host plants from native regions (Csóka et al., 2017). It was recorded that the colonial 








government once exported nursery trees of F. microcarpa from Hengchun (TR 2$) township of southern Taiwan to Penghu in 1911 











for the afforestation project (Taisaku, 2020). The gall-inducing insects on F. microcarpa in Penghu Islands might accidentally be 
introduced due to the import of nursery trees. This "Introduced from Taiwan Island by importing nursery trees" hypothesis could 
be tested by further works using molecular phylogenetic methods and DNA haplotypes. 
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摘要 : 褒 着 型 式 多 数 和 与 其 造 瘦 者 具有 种 癌 对 应 的 天 休 ， 因 此 透 过 攻 瘦 形态 种 的 调查 ， 研 究 者 可 以 初步 判断 一 地 区 的 造 瘦 
昆 骂 相 。 洁 湖 群 晶 是 台湾 最 大 的 欢 晶 群 ， 然 而 目前 站 不 上 逐 解 昌 上 的 造 瘦 昆 骂 相 。 在 本 研究 
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First Record of Ozola japonica Prout, 1910 (Lepidoptera: Geometridae: Desmobathrinae) 
from Taiwan, and a Preliminary Conservation Assessment of its Yangmingshan 
Population 
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Abstract. The study provides the first record of the geometrid species Ozola japonica Prout, 1910 from Taiwan, based on specimens 
from a single population in the Yangmingshan region. Based on this restricted known distribution, a preliminary assessment of 
conservation potential for this population is also provided. 


Key words: Fauna, continental island, Oriental region, Premna, Lamiaceae 


Introduction 

The desmobathrine genus Ozola Walker, 1861 is widely distributed in the Old World, and is represented by about 30 species 
in the Oriental region (Holloway, 1996; Yazaki, 2019). Hitherto represented in Taiwan by a single species, O. defectata Inoue, 1971 
(Inoue, 1992), the present study provides the first record of an additional Ozola species, and raises potential conservation issues 
associated with its apparently restricted distribution. 


Materials and methods 

Specimens from the following institutions were either loaned or examined on site: 
NSMT - National Science Museum, Tsukuba (previously Tokyo). 

TFRI - Insect collection of Taiwan Forestry Research Institute, Taipei. 


Genitalia preparations for morphological studies 

Genitalia were prepared following the method described by Holloway et al. (1987), with the following modifications: After 
maceration of the abdomen in 1096 KOH and subsequent cleaning, male genitalia were carefully removed from the abdomen and 
abdominal segments 1—8 were opened along the caudocephalic axis from the right side. Female genitalia were removed entirely 
from the abdomen, cleaned and mounted ventral side facing upwards. All the membranous genital tubes and bursae derived from 
the genital openings were preserved. Genitalia and abdominal skins of both sexes were stained with pen ink (Pilot), preserved in 
70% ethanol then transferred in 99.5% ethanol before mounting in Euparal on slides. Specimens were photographed using a Nikon 
D600 digital camera and slides were photographed using a Nikon D500 digital camera with flash. 


Results 


Ozola japonica Prout, 1910 
ZR] fa Kf 
(Figs 1-4, 7-12) 




















Ozola impedita japonica Prout, 1910, Gen. Ins. 104: 94. 
Ozola japonica: Prout, 1912-1916: 10, pl. 1f; Holloway, 1996: 164; Nakajima, 2011: 204, pl. 1-40-5, 6; Yazaki & Wang, 2018: 
178, 19, 56; Yazaki, 2019: 10, figs 6, 10, 14; Kishida, 2020: 33. 
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Specimens examined. JAPAN (type locality): 14, Nagasaki, Goto Is., Fukuejima I., Ogawara Dam, 170 m, 26. VI. 1996, leg. M. 
Owada, slide NSMT-SW13576 (NSMT); 19, Tsushima, Kamitsushima, Kuchinashidani Tunnel, 250 m, 3. VII. 2011, leg. M. 
Owada, slide NSMT13589 (NSMT). TAIWAN: Taipei City: 2$ 229 9, Tamshui, Erziping, 800 m, 15-16-VI. 2021, leg. S. Wu & 
S. S. Wu, slide TFRI2096734 & 2096739 (TFRI). 





10 mm 





Figures 1—8. Ozola spp. 1-4, 7-8. O. japonica Prout, 1910; 1, 3, 7, 8. Taiwan; 2, 4. Japan; 5, 6. O. defectata Inoue, 1971; 1, 3, 5, 7. 
Male; 2, 4, 6, 8. Female. Courtesy of specimens: TFRI (1, 2, 5, 6), NSMT (3, 4). Scale bar = 10 mm. Photo by Shipher Wu. 
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Taxonomic notes. Yazaki (2019) reviewed the Ozola impedita (Walker, 1861) group, in which he included four species, including 
one newly described in that paper. The Taiwanese specimen is externally similar to the other members of this group and can be 
identified (based on the genitalia of both sexes) as O. japonica, originally described in Japan by Prout (1910), and recently recorded 
in Nanling Mts, S. China (Yazaki & Wang, 2018). The genitalia of O. japonica are distinct from those of other species in impedita 
group, based on O. japonica’s: longer apical valval processes; broader, undulate ventrobasal valval processes, and the absence of a 
vesical cornutus (Figs 9, 10); the short and slender corpus bursae, with the posterior part thinly sclerotized, and bearing some stout 
spines (Figs 11, 12). Slight variation in the shape of apical valval process has been observed among O. japonica specimens from 
Taiwan (Fig. 9), Japan (Fig. 10), and China (see Yazaki, 2019: fig. 10). 





Figures 9-12. Genitalia of Ozola japonica Prout, 1910. 9. Male, Taiwan (TFRI); 10. Male, Japan (NSMT); 11. Female, Taiwan 
(TFRD; 12. Female, Japan (NSMT). Photo by Shipher Wu. 


Diagnosis. Diagnoses of species within Ozola impedita group should be based primarily on genitalic characters because external 
characters such as wing patterns can be similar among species; species in this group are also known to be allopatrically distributed 
(Yazaki, 2019). In Taiwan, O. japonica has been collected from sites above 400m in the Yangmingshan (Northern Taiwan), while 
O. defectata Inoue, 1971 (Figs 5, 6), know to occur allopatrically, is primarily distributed below 200 m in the coastal forest. O. 
japonica can be distinguished from O. defectata by the anterior margin of the forewing, bowing outwards slightly basomedially and 
straightening apically in O. japonica, while running almost straight throughout in O. defectata; by the distinct wing fasciae in O. 
japonica compared to the more indistinct darkened patched through the tornal region and medial part of inner margin. 


Distribution. Japan, China (Yazaki and Wang, 2018); Taiwan (new record). 


Discussion 

According to Nakajima (2011), the larvae of O. japonica feed on Premna microphylla Turcz. (Lamiaceae) in Japan. While 
collecting at night in Erziping area of the Yangmingshan region in June, 2021, around 20 O. japonica individuals were observed 
resting within a radius of 10 meters from a P. microphylla individual; immature stages were not observed, likely due to phenological 
reasons. Chung (2018) gave the distribution of P. microphylla of Taiwan in the North and East of the island, however this moth 
species seems to be restricted in Yangminshan region, an independent mountain system of Northern Taiwan, based on 35 Citizen 
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Science records deposited in the database of Taiwan Moth Information Center (https://twmoth.tesri.gov.tw/, accessed 4 October 
2021). In contrast, O. defectata Inoue, 1971 feeds on another Premna species, P. serratifolia L.; both moth and plant species are 
widely distributed around the coastal region based on similar numbers of Citizen Science records (about 30 records) in the same 
database. To the best of my best knowledge, O. japonica is the only case of a Taiwanese moth species being restrict to the 
Yangmingshan region. Further study is needed to clarify the hostplant and potential broader distribution range of O. japonica in 
Taiwan, despite Premna microphylla being the only representative of the genus Premna in this region (Huang, 1983). If this species 
does indeed have a relatively restricted distribution, as this study suggests, then the level of threat to this species is low for the time 
being because its entire distribution is within the Yangmingshan National Park. 
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摘要 : 本 研究 首次 记录 尺 蛾 类 群 的 日 本 小 褐 尺 蛾 (Ozola japonica Prout, 1910) 在 台湾 的 分 布 。 由於 本 种 在 台湾 已 知 的 分 布 
仅 限 於 阳 明山 山区 > 因此 对 此 族群 作 初 步 的 保育 评估 。 
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TRAGE 
RIS AS hae A 10617 豪 北市 大 安 区 罗斯 福 路 四 段 113 巷 27 号 
摘要 : ASCE WES EMR R > GLE NUECTESSORE ^ KOSI ^ BEAR) ^ ARE RARE + SEHR - dfi 
TE ER + ERER ^ TED a AeA S| + ASHES, ^ A ORS, Ke FAC AES 14 个 科 ， 提 供 各 科 的 简介 
BAF Cr t6 Hd te BERT REACH Ce AN ie RR o 
关键 词 : We PED RP BERGE + ET AAS 
前 言 

AREARE] (Fulgoroidea) Z32É 33 E] (Hemiptera) Slug H (Auchenorryncha) 底下 的 一 个 编 科 ， 由 21 个 现 生 的 科 及 至 少 
15 个 已 减 绝 的 科 所 组 成 (Bourgoin, 2021)， 其 成 员 即 为 广义 的 WAIE (planthoppers) , » SPARIRE E RTRSEHÍÉSTS EAE A TR 
RFS ^ REET AA 075 ELAS Ie ES (sensory plaque Pd FRH? HEMER amA? (Shih & Yang, 1996; Bartlett et 
al., 2014) > WARRE S| SiH DTE ^ SUED EREA4H ^ us fA mH ^ RBS ^ CAREER ERRER o Ek 
FAERIE” WDR Ae RARER EE SR 久富 方式 主要 b 刺 吸 式 口 器 吸食 植物 击 皮 部 汁液 ， 某 些 种 类 为 植物 病 
责 、 细 菌 与 植物 菌 质 体 等 病原 的 媒介 昆 吓 (Bartlett et al., 2014)。 其 排泄 物 中 因 含 大 量 的 碳水 化 合 物 ， 被 排泄 物 分 布 所 及 
的 植物 组 织 表 面 成 为 真菌 孢子 的 天 然 培 养 基 ， 造 成 煤 业 病 ， 此 为 间接 性 危害 (Chou et al., 1985) ° EEREN PES — 
些 可 造成 经 济 损害 的 农业 害 圳 ， 亦 有 不 少 种 类 因 外 六 UR BOR SE ih eh HAT LE Re hae SR © EA] TEAC OR DAD > 08 
HEE LAY ren PERT ARE T aT ea ^ EL DAB Rak} (Issidae) 的 组 成 释 化 最 大 ， 例 如 : Emeljanov (1999) ERES 
RNAS (Caliscelinae) 提升 为 独立 的 科 » VERIS NER TER > Tongini RA EX, E A eS E UE a 
(Acanaloniidae)， 和 后 来 又 被 Gnezdilov (2007) {H EA EHE (Nogodinidae) » HU > TRUESEREEEEEEEEHH RO EE 15 个 科 ， 
本 文 针对 台湾 14 个 已 被 记录 的 科 进 行 简介 GS URES (Kinnaridae) AZ E SE&CSRRTIU ARRAN A) ^ HEHE ALTE 
物种 之 标本 照 ， 以 及 符合 当前 高 阶 分 类 系统 (Bourgoin, 2021) 且 送 用 於 吉 湾 产 种 类 的 科 级 检索 表 ， 提 供 非 专家 读者 判 列 巾 
蛇 编 科 各 科 成 员 的 工具 ， 同 时 增 人 进 大 寡 对 本 类 群 的 认识 ， 更 期 望 本 文 能 对 植物 保 访 工 作者 有 所 助 益 。 
材料 与 方法 

本 研究 检视 材料 氏 来 自 国立 喜 湾 大 学 昆 器 学 系 昆 串 标 本 迄 (National Taiwan University, Taiwan) 之 馆藏 标本 。 标 本 相 
H D4 Canon 800D 数位 罩 眼 相机 搭配 下 列 镜头 拍摄 : 大 型 种 类 GE EATS 2 cm 者 ) 搭配 Contax Carl Zeiss S-Planar 60mm 
F2.8 AEG 镜头 ; 中 小 型 种 类 ( 朵 长 约 当 或 小 论 2 cm 者 ) 及 细部 特征 搭配 Canon MP-E 65mm F2.8 1-5X 镜头 。 检 索 表 改写 

Bartlett et al. (2014) ` Chou et al. (1985) 以 及 Fletcher (1999)。 形 能 特征 术语 参考 Hsu & Lin (2014) 第 二 章节 » 
结果 
Ee Eee Lp SRR a he ee 
A Key to Adults for Families of Fulgoroidea from Taiwan 

1. (@ ERS ENR A ARH H SAY EE (fel 1) 

Hind tibiae with a distinct movable spur at apex (Fig，] es fast} Delphacidae 

ERA AA R RTASSURYJEE (图 2) 

Hind tibiae without a movable spur at apex (Fig. 2 2 
2. ”前 却 短 ， 和 无 法 完全 和 覆盖 腹部 (图 3) 

Brachypterous, forewings not completely covering abdomen (Fig. 3 Kg HARE Caliscelidae 

Bd u] 56 2 28 2s RUD (lel 4) 

Forewings covering all of abdomen (Fig. 4)........................su. 2543 
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后 足 第 二 只 节 腹 面 末端 不 具 小 刺 (图 5) 或 仅 具 两 根 小 刺 (图 6) 

Ventral of second hind tarsomere without apical spines (Fig. 5) or with only two apical spines (Fig. 6 4 

REPERE TER A 917 [NRI] (it 2) 

Ventral of second hind tarsomere with a row of apical spines (Fig. 2)................. sse ne ens 10 

多 数 种 类 和 后 足 第 二 踊 节 腹面 末端 两 侧 各 具 一 根 小 刺 (图 6) 

Ventral of second hind tarsomere with one apical spine at each side for most species (Fig. 6 5 

化 足 第 二 踢 凶 腹面 未 端 不 具 小 刺 (图 5) 

Ventral of second hind tarsomere without apical spines (Fig. S). eese 9 

HIER e s R ATA EE (El 7-8) 

Clavus of forewings with distinct granules (Figs 7—8)................ sess eee pL Flatidae 

前 地 地 局 区 不 具 明 显 颗 粒状 突起 (图 9) 

Clavus of forewings without distinct granules (Fig. 9 

AGUA (El 10-12) 

Eorewings:coriaceous (Figs 10 12) .ee TENTER O O E RENTA Hibben E EO EE A T 

BEES ES (El 13) 

Forewings membranous (Eig.-13)...::. eo e e pre ET e SPERO DIE UNSERES 8 

REA EE (图 10—11) 

Forewings subovate (Figs 10T] icien ne i a NE tenen nne BIRET} Issidae 

IR ERR (l 12) 

Forewings not subovate (Fig. 12)............. Bi ma Dd TEUER Nogodinidae (Tribe Tongini) 

AARE MARMA (图 14) 

Frons with two longitudinal carinae (Fig. 14)............. sess eene nen ASR Nogodinidae 

HAA Atay EE EL— [RHET (图 15) 

Frons without longitudinal carinae or with single longitudinal carina (Fig. 15)....................... EEA ERE] Tropiduchidae 

前 领袖 大 於 长 (图 16) + HIT = FST? (图 18) 

Frons wider than long (Fig. 16); forewings subtriangular (Fig. 18) .......ccccccsessesecsesecsescseeseeseseeseeecseeeess Fan IRL Ricaniidae 

ALE AWS BE (图 17) ; AIR 3E — STE (图 19) 

Frons longer than wide (Fig. 17); forewings not subtriangular (Fig. 19)................. sse TARATI Lophopidae 
器 末节 短 ， 长 度 与 宽度 大 略 相等 (图 20-21) 

Terminal segment of rostrum short, subequal in length and width (Figs 20—21)................. sss RRES I Derbidae 
器 末节 明显 长 大 於 寅 (图 22) 

Terminal segment of rostrum distinctly longer than wide (Fig. 22 7 11 

AIST AK EARNER (图 23) 

Claval veins of forewings with granules (Fig. 23 ceenees 487 eds Meenoplidae 

HERE Fe BI E^ RETA ERE (图 24) 

Claval veins of forewings without granules (Fig. 24 7 12 

前 胸 育 板 宽度 大 於 5 mm 

Width of pronotum longer than 5 Tm. ne a fete Fulgoridae 

前 胸 育 板 宽度 小 於 5 mm 

Width:of pronotum shorter than S tum... «hio roi ee ati ire Ege tu ede 13 

前 元 收 起 时 ， 末 端 明显 重 江 (图 25) 

Forewings distinctly overlapping at apex when resting (Fig. 2 和 INHERA} Achilidae 

ARIUS > zm E (图 26) R E (图 27) 

Forewings not overlapping (Fig. 26) or partially overlapping at apex when resting (Fig. 27)................. eere 14 

头 部 向 前 延伸 突起 (图 28-29) 

Head prolonged forward (Figs 28—29)..... renet PHEA} Dictyopharidae 

头 部 无 向 前 延伸 突起 (图 30) 























Head not prolonged forward (Fig. 30) 


























ZF Cixiidae 
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图 1-15 - AUER AS Oo Rai re REG ^ 1. 后 足 豚 节 末端 具 一 根 明 显 且 可 活动 的 距 (Delphacidae) ; 2. fe CHEE AGT AAS) 
的 距 ， 第 二 中 和 节 腹面 末端 具 一 列 小 刺 (Cixiidae) ; 3. AIAG ^ ASEM (Caliscelidae) : 4. APA TERAH 
(Cixiidae) ; 5. 后 足 第 二 中 和 节 腹 面 末端 不 具 小 刺 (Ricaniidae) ; 6. 后 足 第 二 踢 节 腹面 末端 两 侧 各 有 具 一 根 小 刺 (Flatidae) ; 7-8. 
前 示 翅 局 区 具 明 显 颗 粒状 突起 (Flatidae) ; 9. 前 通通 属 区 不 具 明 显 颗 粒状 突起 (Issidae) ; 10—11. FRE > XNHSIBUE 
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(Issidae) ; 12. ÀW EA > P EREE (Nogodinidae) ; 13. AĴA A (Nogodinidae) ; 14. SUERELRA RAE (Nogodinidae) ; 









































15. AJAT RA E (Ratz (Tropiduchidae) 。 
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NO ul... 
16-30 ` RIEF O FHER ° 16. 前 额 宽大 於 长 (Ricaniidae) ; 17. 前 人 额 长 大 於 宽 (Lophopidae) ; 18. Hir — Ay 
(Ricaniidae) ; 19. AiG E 3I — He (Lophopidae) ; 20-21. OBRERA > RAE AWS HAE (Derbidae) ; 22. 口 器 末节 明 
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RAJA (Meenoplidae) ; 23. Ae sil ERROAZ (Meenoplidae) ; 24. Wipe s B ETR RAZE (Cixiidae) ; 
25. AEG R mHE (Achilidae) ; 26. BITSEJUGEEEREZKUg E (Cixiidae) ; 27. AIEEE Ain oy E (Cixiidae) ; 
28-29. 头 部 向 前 延伸 突起 (Dictyopharidae) ; 图 30. 藉 部 无 向 前 延伸 突起 (Cixiidae) » 


EIR SIT 





















































1. ERAY Achilidae 
NEER o BUNA > 身体 局 
以 真菌 为 食 (Bartlett et al., 2014) 。 


31 





ll 





E. > FU SCRE IF I a ANY ER SE SATIRE ^. BaD RAE RE ^ TERRI 
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31-34 ` /|\GEFRESEL ° 31. Rhotala formosana ; 32. Magadha redunca ; 33. Kosalya improcera ; 34. Betatropis formosana ° 
比例 尺 均 为 2mm。 


2. SFE Caliscelidae 
Be] VA > EE EAVES ASG ^ lime SAD > PERS BGR (Lo DAA (Bartlett et al., 2014) ° 
































35 





35 ` Xu eR] > Peltonotellus fasciatus。 比 例 尺 为 2 mm ° 
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3. ZR] Cixiidae 

DERE > IPOH A ASU + 少数 种 类 动 不 透 明 ， 前 埃 收 起 时 末端 部 分 重 具 (例如 Borysthenes sp.) ° RETES 2s 
木 本 植物 ， 若 吕 寄 主 则 多 为 草本 植物 ， 人 少数 种 类 会 以 植物 的 根 或 是 真菌 为 食 (Bartlett et al., 2014)。 本 科 为 传播 植物 菌 质 
体 病 原 的 媒介 昆 是 之 一 (Bartlett et al., 2014) ° 





































































































36-42 ` SEFRELEL © 36. Atretus horishanus ; 37. Macrocixius giganteus ; 38. Siniarus scalenus ; 39. Betacixius ocellatus ; 40. 
Borysthenes maculatus ; 41—42. Eucarpiini sp. ° 比例 尺 均 为 2 mm ° 


4. Es Delphacidae 

Reve PAY > SPSS TECTA] FE REBI AERE SK > Ce XE REB in A TR HA LB. PERERA EB SERPENTEHSO DT 
Xp es ELA BEAN (分 为 长 薄型 及 短 刻 型 )。 本 科 多 以 单子 华 植 物 作为 寄主 ， 部 分 种 类 可 传播 植物 病 责 病原 ， 为 经 济 重 要 性 
E ga (Bartlett et al., 2014) ° 
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图 43-46 ` FEEL ° 43. Laodelphax striatellus ; 44. Yanunka incerta ; 45. Tropidocephala sp. ; 46. Ugyops sp. ° 比例尺 均 为 2 
mm 。 
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5. ESSERI Derbidae 

朵 小 至 中 型 ， 前 志 狭 长 GILT TERR ERES) ^ LISSE REIR ^ REA AIRS BAR ZB EL ^. PRESE s 
ASSETS EE EARLE ^ SRA SEH ^ GeV ARR > 少数 种 类 可 传播 植物 菌 质 体 病原 (例如 
Cedusa spp.) (Bartlett et al., 2014) ° 
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47-55 ` RIHIA} » 47. Zoraida sp. ; 48. Neoproutista pseudoalbicosta ; 49. Shizuka sp. ; 50-51. Robigus flexuosus ; 52. 
Saccharodite sp. ; 53. Vekunta sp. ; 54-55. Cedusa sp.。 上 比例 尽 均 为 2mm ° 


6. FIRIR} Dictyopharidae 
fo HAW > 体态 织 细 ， 头 部 向 前 延 促 、 不 同 程 度 的 突起 ， SU SB > PAS SIT E ASA > UE SS EN ETRE AR 
端 具 一 列 小 刺 。 多 数 种 类 以 双子 全 植物 作为 寄主 昌 多 有 寄主 专 一 性 (Bartlett et al., 2014) 。 




























































































56-59 ` RIER} » 56. Raivuna sp. ; 57. Orthopagus sp. ; 58. Saigona fulgoroides ; 59. Tenguna watanabei。 比 例 尺 均 为 2 
mm 。 
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7. yh iL Flatidae 
NE RE > SAU A DRO ^ AI ZB APS PAI ^ Sls LBA RETA ERG ^ IP SECRECRREPTBEISE SP 3E EC 
地 往 身 体 两 侧 下 斜 呈 | BREST > SBE (例如 Atracis spp.) 停 棱 时 两 对 志平 摧 论 背部。 本 科 以 木 本 及 类 木 本 植物 为 信 


(Bartlett et al., 2014) » 
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60-67 ` Hf MEE © 60. Geisha distinctissima ; 61. Phylliana alba ; 62. Salurnis marginella ; 63. Mimophantia sp. ; 64. Flata 
sp. ; 65. Armorseliza lignaria ; 66. Atracis mucida ; 67. Atracis formosana ° bE RI 2 mm ° 





8. SREEERI Fulgoridae 
AW > am ^ AUREL ATA 9 mm > FF AOA SD AIRA Aj EIERE > So EC A SHE Ee Hd LED R 
或 斑纹 ， 和 后 示 壁 区 (anal area) HARS m 5e 485 6 BAR Zee > (IVA Bae SIL (例如 Dichoptera 
similis) « se DARRERA > Feel OT REZ CR a ETE: 。 




































































El 68—70 ` IEF} © 68. Pyrops watanabei ; 69. Pyrops candelaria ; 70. Dichoptera similis ° bE] RISA 5 mm ° 
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9. ERER} Issidae 
册 小 至 中 型 ， 前 埃 革 质 化 ， 近 构 圆 或 长 榴 圆 形 ， 不 透明 ， 颜 色 单 一 或 鲜 炉 ， 许 多 种 类 外 型 类 似 味 缅 ， 和 后 足 第 二 踊 节 腹面 


末端 两 侧 通 常 各 有 具 一 根 小 刺 ， 但 亦 有 少数 种 类 不 具 小 刺 。 
71 : 72 73 3 74 
75 | 76 77 | 78 | 


71-78 ` [BFR d E ^ 71. Gergithoides carinatifrons ; 72. Hemisphaerius formosus ; 73. Hemisphaerius testaceus ; 74. 
Epyhemisphaerius bistriatus ; 75. Gelastyrella litaoensis ; 76. Thabena brunnifrons ; 77. Eusarima sp. ; 78. Fortunia sinensis ° 


比例 尺 均 为 2 mm 。 


10. HARA} Lophopidae 
Ae PAY > ANAE” AARI (RARI) ^ ERS RRR XE ERIEK KENA ° 


79 



































































































































[e] 79 ` AERAR > Lophops carinata。 比 例 尺 为 2 mm ° 
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11. Rf} Meenoplidae 





























AA ADT DE HE ^ BUSES S UR ERRARE AAE 














RE ^ GBM er a 2 ae 























B] > fe EIRA 











展 度 明显 大 於 宽度 。 多 以 草本 植物 为 食 (Tsaur et al., 1986) 。 











部 分 长 运 飞 惧 亦 具有 此 特 徽 ， 但 本 科 口 器 末节 1 
8 





80-87 ` saaa} » 80-81. Nisia serrata ; 

















82-83. Tyweponisia woodwardi ; 84—85. Eponisia guttula ; 86-87. Anigrus 


frequens ° EPIRI Æ 2 mm ° 





12. 35/EFRBSEERI Nogodinidae 
PIRES RSV FÉ) ASR 


fa PA > HUA Reel Se > RR eT RE > ARRA 





88-90 - ZEB 


mm ° 


TK EB EBD ;台湾 产 的 Tongini Jf 
89 
‘| i ART 
hip ! 
HH 
TAY VI, I 
Ke N 
m IN | WW 









































RB TREE BAAS 7 
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AF} ° 88. Pisacha encaustica ; 89. Mindura subfasciata kotoshonis ; 90. Tonga westwoodi » bE WIRI% 2 
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13. SHIRE Ricaniidae 
Re/ ze pA > GARG Ei ^ 前 额 宽广 (BEATS) > ASUS SSA ^ PRIA BRIA TED 。 































































































图 91-96 ` SHWE © 91. Euricania ocella ; 92. Ricania simulans ; 93. Ricanula sublimata ; 94. Ricania marginalis ; 95. 
Ricanoides flabellum ; 96. Ricanoides pipera ° EE] RISA 2 mm ° 


14. BACHE: Tropiduchidae 
朵 小 至 中 型 ， 外 部 形态 变化 大 ， 多 数 种 类 身体 局 平 ， 训 湾 产 的 种 类 前 刻 缘 为 膜 质 ， 典 型 特征 为 前 示 被 位 於 中 段 或 近 端 部 ， 


rS SE 
F1— SS FAA ATI ER] | 季 线 (nodal line) , 分 割 成 两 个 区 域 ; Bop TEE 
R— 


页 部 向 前 延伸 突起 而 近似 象 蜡 蝉 ， 但 可 类 
前 遍 具 有 节 线 、 俊 足 第 二 踢 节 腹面 末端 两 侧 各 具 一 根 小 刺 等 特征 予以 区 辨 。 寄 主 种 类 多 样 (Yang et al., 1989)。 
97 
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103 





M 








WW 


f=] 97-103、 军 配 禾 其 科 。97. Kallitaxila sinica ; 98. Ossoides lineatus ; 


; 99. Sogana hopponis ; 100. Neommatissus zanatus ， 
101. Catullia subtestacea ; 102. Leptotambinia viridinervis ; 103. Lanshu glochidionae ° EEf9| K5 7 2 mm ° 
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AAG CAS Bl ae BUT SE KS Eb e ER ER E Ae A et ^ RR ee SA ; 感谢 国立 中 
BIKES EO SER fs ed RICE BSE TE IU eae eA Vb E He tse Fortunia sinensis 之 标本 相片 。 
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Identification to the Families of the Taiwanese Fulgoroidea (Hemiptera: 
Auchenorrhyncha) 
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Abstract. The following provides a brief introduction and a pictorial key to the adults from the 14 families of Fulgoroidea known from Taiwan, 
including (and in accordance with the current higher classification): the Achilidae, Caliscelidae, Cixiidae, Delphacidae, Derbidae, Dictyopharidae, 


Flatidae, Fulgoridae, Issidae, Lophopidae, Meenoplidae, Nogodinidae, Ricaniidae and the Tropiduchidae. 


Key words: Fulgoromorpha, family, key, higher classification 


54 





= Et eck Taiwanese Journal of Entomological Studies 6(4): 55—63 (2021) 





[研究 文章 Research Article] 
http://zoobank.org/urn:lsid:zoobank.org:pub:E501BAD4-E37C-42CF-9C07-54F7F94FA178 


First Record of Urocerus xanthus (Cameron, 1876) (Hymenoptera: Siricidae) from 
Yunnan Province, China, with Identification Keys to Urocerus from Mainland China and 
Taiwan 


JIRÍ HÁVA 
Forestry and Game Management Research Institute, Strnady 136, CZ-252 02 Praha 5 - Zbraslav, Czech Republic. E-mail: hava@vulhm.cz 


Abstract. Urocerus xanthus (Cameron, 1876) is newly recorded from Yunnan Province, China. Adults of both sexes are illustrated 
and redescribed. In addition, keys to the Urocerus species recorded from China and Taiwan are provided. The subspecies status of 
U. gigas is also discussed. 


Keywords: Taxonomy, horntail, re-description, identification, variation 


Introduction 

The horntails or woodwasps belonging to the family Siricidae are xylophagous insects of the order Hymenoptera. Due to the 
wood-boring habit of the larvae and their symbiotic relationship with basidiomycete wood-rot fungi, some species are considered 
to be important forest pests (Cartwright, 1938; Parkin, 1941; Slippers et al., 2003; Thompson et al., 2014). To date, ten extant genera 
of Siricidae are recognized, and one of the most diverse genera is Urocerus Geoffroy, 1762, which includes 37 species worldwide, 
with 21 species and subspecies known from China and Taiwan (Wei et al., 2006; Taeger et al., 2010; Sundukov, 2017; Háva & 
Holusa, 2018). The species Urocerus xanthus (Cameron, 1876) was first recorded in China by Maa (1949), and was known from 
Tibet and Qinghai Province in China (Xiao et al., 1983; 1992). In the present article, U. xanthus is newly recorded from Yunnan 
Province, China, and both sexes are redescribed based on newly obtained material. 

In addition, during the study, the author detected some inconsistencies between the identification keys and the descriptions in 
Xiao et al. (1983) and (1992) (See remarks of U. xanthus as an example). After examining the photos of type specimens of Chinese 
species described by Xiao et al. (1983) and literature, I provide updated keys to adult male and female of the genus Urocerus of 
China and Taiwan. 


Materials & methods 
The terminology of morphological structures follows Schiff et al. (2012), except those of the head and thorax, which follows 
Xiao et al. (1992). 


All the photographs were made by 3D Microscope with Eakins Full HD Camera, and were adjusted in GIMP (GNU Image 
Manipulation Program) 2.10.12. 


The studied specimens in this paper are deposited in the following collections: 
CAF - Chinese Academy of Forestry, Beijing, China 
JHAC - Jiří HAVA, Private Entomological Laboratory & Collection, Unétice u Prahy, Prague-West, Czech Republic. 


Results 
Urocerus xanthus (Cameron, 1876) 
(Figs. 1-17) 
Material examined: China, Yunnan, Weixi, viii.2020, local collector, 28 ĝ, 2? 9, (HAC). 


Distribution. India; Pakistan; China: Tibet, Qinghai, new to Yunnan. 


Re-description of female. Length, 28 mm from front of head to apex of cornus; 34 mm from front of head to apex of ovipositor. 
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Head: Black pubescence on the lower portion of the head; gena, frons, antenna and vertex with yellow pubescence. Head 
yellowish brown with a black, median band extending from ocellar triangle to posterior margin of vertex, surface with irregularly 
scattered pits except that gena almost without pit; antenna yellowish brown, with 21 flagellomeres; frons yellow, with a black spot 
in the middle; clypeus and supraclypeal area more densely reticulate, densely pubescent, with longest hairs on lower gena, malar 
area, and mouthparts; occiput with long black setae. Propleuron black, mesepisternum yellowish brown. 

Thorax: Black pubescence on thorax. Pronotum yellowish brown, darkened medially and anterolaterally, matte; 
mesonotum black with a large, rectangular yellowish-brown patch in the middle, posterior margin yellowish brown and matte (Fig. 
1B); mesoscutellum yellowish brown evenly sculptured with warts and pits; cenchrus yellowish brown. Wings uniformly yellowish 
infuscated, veins dark brown; hindwing with vein 1A present (Fig. 2A). Legs yellowish brown, hind basitarus a little shorter than 
the combine of the rest tarsomeres, hind tarsomere 2 in lateral aspect about 4 times as long as maximum height, hind tarsomere 5 
about the same length of tarsomere 2, tarsal claws brownish, tarsal claw forked in lateral aspect, distal tooth rather thin and acute at 
apex, basal tooth thicker and shorter. (Fig. 1D), foretibial spur curved, distal half flat and rounded at apex, with a preapical spine 
(Fig. 1E). 

Abdomen: Abdominal tergum I pubescent, yellow, anterior half brownish black, terga I-VII yellowish brown with lateral 
margins brownish black, tergum IX yellow, anterior margin brownish black (Fig. 2D), median basin yellowish brown (Fig. 2C); 
tergum X yellowish brown with a brown lateral spot on each side of anterior margin (Fig. 2B) Cornus long and narrow, linear- 
lanceolate, not distinctly constricted at base, the lateral margins in dorsal aspect almost parallel in the middle, the length of hind 
margin of median basin to cornal tip about 5.7 times as long as the maximum breadth (Fig. 2C), the upper surface mostly smooth, 


the lateral and lower surfaces in apical half scattered with granules or spines (Fig. 2B); cerci missing; abdominal sternum yellowish 
brown; ovipositor dark brown. 





* 


Figure 1. Female of Urocerus xanthus. A, habitus, dorsal. B, head and thorax, dorsal. C, head, front view. D, fore tarsal claw. E, 
foretibial spur. 
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Re-description of male. Length, 23 mm from front of head to apex of cornus. Head, pronotum, mesonotum and abdomen bicolored 

Head: Black pubescence on lower portion of the head; gena, frons, antenna and vertex with yellow pubescence. Head 
yellowish brown with a black, median band extending from ocellar triangle to posterior margin of vertex, surface with irregular 
scattered pits except that gena almost without pit; antenna yellowish brown, with 18 flagellomeres; frons, area around antennal 
sockets and behind the dorsal margin of eyes black (Fig. 3C); clypeus and supraclypeal area more densely reticulate, densely 
pubescent, with longest hairs on lower gena, malar area, and mouthparts; occiput with long black setae. Propleuron black, 
mesepisternum yellowish brown. 

Thorax: Black pubescence on thorax. Pronotum black and matte, with a pair of submedian yellowish brown spots on dorsal 
side; mesonotum yellowish brown and matt, black marginally (Fig. 3B); mesoscutellum brownish black, evenly sculptured with 
warts and pits; cenchrus yellowish brown more or less with darkened markings. Wings uniformly yellowish infuscated, veins dark 
brown; hindwing with vein 1A present. Fore and middle leg with femur and tibia black or brownish black and yellowish brown at 
both extremities, fore tarsus yellowish brown, middle basitarsus black and yellowish brown at base and apex (Fig. 4A), the rest 
segments of middle tarsus yellowish brown; hind femur black with both ends brownish yellow, hind tibia and basitarsus distinctly 
enlarged, with submarginal furrows on both dorsal and ventral surfaces, black and yellow at both extremities, hind tibia in ventral 
aspect about 4.7 times as long as the maximum breadth, hind basitarsus in ventral aspect about 3.3 times as long as the maximum 
breadth, the rest segments of hind tarsus yellowish brown, hind tarsomere 5 longer than tarsomere 2.; tarsal claws brownish; 
foretibial spur curved, basal half with membrane-like structure attacked, distal half flat and rounded at apex, with a preapical spine 


(Fig. 3D). 





Figure 2. Female of Urocerus xanthus (Cameron, 1876). A, right wings. B, abdominal apex, lateral. C, abdominal apex, dorsal. D, 
abdomen, lateral. 
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Abdomen: Abdominal tergum I blackish brown and yellowish brown medially, terga II- VIII yellowish brown with lateral 
margins brownish black (Fig. 3A); cornus yellowish brown, granularly, bulging at the base, apical half triangular in dorsal aspect 
(Fig. 3E); abdominal sternum yellowish brown. 


Remark: In the keys by Xiao et al. (1983) and (1992), the female of U. xanthus has the terga I- VIII yellowish brown with posterior 
margin blackish brown, but in their description of this species, the terga II-VII are yellowish and black laterally without the black 
band on posterior margin and anterior margin of tergum IX black, which is consistent with the original description by Cameron 
(1876), the description and illustration by Kirby (1882) as well as the female specimens examined here. The erroneous statement 
by Xiao et al. (1983) and (1992) has been corrected in the key below. 

According to Maa (1949) and Xiao et al. (1992), the vein Al on the hindwing of U. xanthus is absent. However, the vein Al 
is not only present on hindwing of both sexes of our specimens, but also visible on the illustration by Kirby (1882). Schiff et al. 
(2012) indicated that the wing vein in Siricidae is variable and could even lead to asymmetrical venation on an individual. Therefore, 
the presence of vein A1 on the hindwing is considered to be variable for U. xanthus. 


Key to the Urocerus species of China and Taiwan 
(Adapted from Benson (1943), Maa (1949) and Xiao et al. (1992)) 


Male 
1. Antenna black, with intermediate segments whitish yellow; body almost entirely black or brownish black, only genal and lateral 
spots on tergum TVHandVIIpale. RR M U. antennatus 
Antenna usually colored entirely yellow, but occasionally darkened or basoapically contrasted, but never basoapically dark with 
lighter coloration medially: nct bra be b iE beu EUR EUER a as eed p emper S 2 
2. Body entirely black or brownish black, only the antennal flagellum, gena and apex of femur yellow ................ U. yasushii 
Body:color not as-abOoVe bb reb EUPLR Wai Macs eb Bobo bie Space ER e e ES 3 
3. Antenna basally black, apical half whitish yellow, sharply contrasted. .ee U. scienii 
Antennae uniformly pale colored, at most gradually darkened toward the base, never sharply contrasted in basal and apical 
halves: esteso bv bats ep ath ae sae iu en t LS PIU ep et too 4 
4. Hind tibia and basitarsus apparently enlarged ......... lille Ht 5 
Hind tibia and basitarsus not apparently enlarged ...........llslslelleleeeeeeee ete e beeen eee 9 
5. Tergum brown to black; hind tibia entirely black .ot 6 
At least terga II- VIII yellowish brown to reddish brown; hind tibia apically and basally yellowish brown.................. 7 
6. Antenna and pronotum brown; middle tibia yellow or yellowish brown................ 00.0000 cee eee eee U. multifasciatus 
Antenna and anterolateral corner of pronotum yellowish brown; middle tibia mostly black ..................... U. fushengi 
7. Middle tibia entirely yellow; terga I and II brownish black, the others yellowish brown.....................005. U. similis 
Middle tibia not entirely yellow ;ce ee pe Oo RI Hé Mt 8 
8. Tergum entirely yellowish orange .... 1.0... ee II U. dongchuanensis 
At least terga II- VIII yellowish orange and brownish black laterally .i U. xanthus 


9. Hairs on head and thorax exceptionally long, for instance, those between the antennal sockets are longer than the scape ....... 
BRAGA ux x XIDUER REDE EN OUR R E VEN ee HERR E RR RE FOR eR XE Hine ene ans TO STR CU US U. gigas tibetanus 
Hairs on head and thorax of usual length, for instance, those between the antennal sockets are scarcely longer than two-thirds the 
SCapes s ede Rene TIRE ois ea GUA SU A ERR P IRIURE SERI EIL U. gigas gigas 


Female 

1. Cornus relatively broader and shorter, the post-cercal length much less than three-times as long as the maximum breadth (If the 
cercus absent, the length of hind margin of median basin to cornal tip at most 3.3 times as long as the maximum breadth), robustly 
lanceolate, the lateral margin in dorsal aspect markedly dilated preapically ............. lees 2 
Cornus relatively slender and longer, the post-cercal length at least three-times as long as the maximum breadth (If the cercus 
absent, the length of hind margin of median basin to cornal tip at least 3.7 times as long as the maximum breadth), acuminate or 
lanceolate, the lateral margin in dorsal aspect at most only slightly dilated preapically .ee 4 
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f -— 
Figure 3. Male of Urocerus xanthus (Cameron, 1876). A, habitus, dorsal. B, head and thorax, dorsal. C, head, frontodorsal. D. 
foretibial spur. E, abdominal apex, dorsal. 


2. Antenna black or brownish black at both extremities, with the intermediate segments whitish yellow; flagellomere I slightly 


longer‘than flagellomere Il 0 preme dee pe renee eae eae ee Duke e eel E uod U. helvolus 
Antennal segments almost concolorous, black or yellowish orange; length of flagellomere I equal to or shorter than flagellomere 
人 3 
3. Fore basitarsus longer than fore tibia; antenna black, brown at the tip, with intermediate segments slightly dilated, the apical ones 
strongly attenuated; tergum I yellow .os U. sicieni 
Fore basitarsus shorter than the fore tibia; antennae yellowish orange, slightly darkened at the extremity, with intermediate 
segments cylindrical, the apical ones slightly attenuated; tergum I reddish brown .. rrn U. koshunus 
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Figure 4. Male of Urocerus xanthus (Cameron, 1876). A, middle leg, lateral. B, hind leg, ventral. 


4. Antenna black or brownish black at both extremities, with intermediate segments whitish yellow; body almost entirely black or 


brownish black. ss bk bak ikea ke E h a ERES eho EVE en hues Bho mee eae SESS oe eels ee e DE Eo 5 
Antenna almost entirely yellowish brown to reddish brown, at most scape and pedicel slightly darkened, never sharply contrasted 
in middle and both extremities; body color not as above ... 2.2.0.0... 2 eee eee eee ete eens 6 


5. Eye excessively small, with its longitudinal axis only about a-half as long as the oculo-occipital line; median black band on vertex 


only as wide as an eye; abdomen entirely black .0 U. niger 
Eye of usual size, with its longitudinal axis about two-thirds or three-quarters as long as the oculo-occipital line; median black 
band on vertex much broader than an eye; terga I, VII and VIII laterally pale-marked .. .4 U. antennatus 
6. Body entirely black or brownish black, only pale on gena, most of antenna, tibia and tarsus ..................... U. yasyshii 
Body color not asaboYe ell elis Rig RS A E RA REN ee bee TER RR TERUEL Re o Um CPUS p RE WT LET EDS .7 


7. Preapical tooth of the tarsal claw lying obliquely to the main axis, excessively long; Abdomen yellowish brown, except ventral 
extensions of terga II-VII and anterior margin of tergum IX blackish brown .es U. xanthus 
Preapical tooth of the tarsal claw subperpendicular to the main axis, moderately long; abdomen more richly dark marked .. ... 8 


9o 


Vertex black, or medially with a very broad, transversely rectangular or trapezoidal, black band, of which the median breadth at 
least twice as long as the postocellarline ........... lle IR e 9 
Vertex yellow, or medially with a narrow, linear or T-shaped black band, of which the median breadth at most as broad as 
postocellar Ime. nece booed it vx uw a ue Yap E Fab RA RE TOY Sed og s 11 


9. Hairs on head and thorax exceptionally long, for instance, those between the antennal sockets are longer than the scape; tergum 


II mostly black posteriorly ...... is U. gigas tibetanus 
Hairs on head and thorax of usual length, for instance, those between the antennal sockets are scarcely longer than two-thirds the 
scape; tergum II entirely yellow to light reddish brown .0 10 


10. Tergum VIII entirely yellow to light reddish brown dorsally, the tergum IX mostly yellow to light reddish brown dorsally or 


black dorsally and discally broadly yellow inlateralaspect............. eee ec eee U. gigas gigas 
Tergum VIII posteriorly narrowly black in the middle, the tergum IX almost entirely black, with lateral margin more or less 
yellow toreddish DOWN s ecs sw iy eek eh tee eet tee bi erac es eR E kak E eae ee U. gigas orientalis 


11. Hairs Vertex entirely yellow, or medially with a black or brown band, of which the median breadth at most as broad as an 
pell TTL" 12 
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12.Mesonotum entirely black; the length of the ocello-occipital line at least thrice as long as oculo-occipital 


line A mss ee Sah Basle ANiy EPERU RES UCPEIR RSS MEN Be Ma A Sedis ER ole bie es U. multifasciatus 
Mesonotum mostly yellowish brown or ferruginous; the length of the ocello-occipital line less than thrice as long as oculo- 
occipital/line:: uuo Poder ears Dp ee Pene eed epicepphÜebpGibebstkERq qe pb pU pre 13 
13. Tergum mostly black, dull; the flagellomere I apparently shorter than flagellomere III .i U. linitus 
Tergum mostly yellowish brown, with brown markings on posterior margins of terga II- VIII (very pale on terga II), lusterous; 
flagellomere I apparently longer than flagellomere II U. serricornis 
14. Hind femur reddish brown to brownish black, tibia and tarsus yellow; tergum I deeply punctuated..................... 15 
Hind femur, tibia and tarsus entirely yellow or yellowish brown; tergum I shallowly punctuated......................0. 16 
15. Foretibia slightly shorter than fore basitarsus, cornus relatively short, and in profile apically not curved ventrad, but sharply 
pointed; tergum VIII yellow anteriorly soso osuran RII U. brachyurus 
Foretibia slightly longer than fore basitarsus, cornus relatively long, and in profile apically more or less curved ventrad, and not 
sharply pointed; tergum VIII entirely black .os U. niitakanus 
16. The vertex in frontal aspect distinctly tumescent medially, forming a lateral sulcus on each side of median groove .. ....... 17 
The vertex in frontal aspect not distinctly tumescent medially, distinct lateral sulcus absent............... U. tsutsujiyamanus 
17. The tergum VIII medially black anteriorly ..... 0.0... 0. eI U. lijiangensis 
The tergum VIII yellowish brown anteriorly. .0 18 
18. The ovipositor shorter than forewing .0 U. similis 
The ovipositor longer than forewing .ot U. tumidus 


The Urocerus species recorded from China and Taiwan 
(For the references of occurrence of each species in China, please see Wei et al. (2006)) 


Urocerus antennatus (Marlatt, 1898) 
Urocerus brachyurus Maa, 1949 
Urocerus dongchuanensis Xiao & Wu, 1983 
Urocerus fushengi Xiao & Wu, 1982 
Urocerus gigas gigas (Linnaeus, 1758) 
Urocerus gigas orientalis Maa, 1949 
Urocerus gigas tibetanus Benson, 1943 
Urocerus helvolus Xiao & Wu, 1983 
Urocerus koshunus (Sonan, 1938) 
Urocerus lijiangensis Xiao & Wu, 1983 
Urocerus linitus Xiao & Wu, 1983 
Urocerus multifasciatus Takeuchi, 1938 
Urocerus niger Benson, 1943 

Urocerus niitakanus (Sonan, 1938) 
Urocerus serricornis Xiao & Wu, 1983 
Urocerus sicieni Maa, 1949 

Urocerus similis Xiao & Wu, 1983 
Urocerus tsutsujiyamanus (Sonan, 1938) 
Urocerus tumidus Maa, 1949 

Urocerus xanthus (Cameron, 1876) 
Urocerus yasushii (Yano, 1917) 


Remarks on the subspecies status of Urocerus gigas: The subspecies Urocerus gigas orientalis Maa, 1949 was included in the 
checklist of sawflies of China (Wei et al., 2006). The subspecies was described based on two female specimens from Sachalin and 
Tschita, with the exterior surface of hind tibia with the apical fourth distinctly darkened, tergum VIII yellow and posterior margin 
black in the middle, and tergum IX laterally extensively yellow. Maa (1949) mentioned two additional females (not included in the 
type series) deposited in Musée Heude collection, one collected from Tschita, and the other from Tsingtao, Shangtung. He doubted 
the collecting data of the latter. According to Maa (1949), the specimen from Tschita is probably a newly emerged adult with median 
band on vertex exceptionally narrowed posteriorly and tergum IX broadly yellow laterally; the specimen from Tsingtao has tergum 
VIII entirely yellow and tergum IX extensively yellow laterally. Maa (1949) stated that the coloration of the latter should be referred 
to U. g. taiganus, instead of U. g. orientalis. Urocerus gigas taiganus was described by Benson (1943) based on specimens from 
Finland, northern and, southwestern Russia. Benson (1943) suggested that the female from Sachalin illustrated by Matsumura (1930) 
should be U. g. taiganus. Maa (1949) disagreed with Benson (1943), stating that such coloration described by Matsumura (1912, 
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1930) would run to U. g. flavicornis, instead of U. g. taiganus. He also pointed that the identification of a female specimen from 
Kamchatcha as U. g. flavicornis by Ashmead (1902) should be erroneous. Thus, Maa (1949) described the subspecies U. g. orientalis 
to accommodate U. gigas from East and Northeast Asia with coloration distinct from other subspecies. However, Xiao & Wu (1983) 
reported four female specimens of U. g. taiganus from a single locality in Xinjiang with three matching U. g. taiganus and the other 
matching U. g. orientalis, which suggests that the colorations of tergum VIII, IX and hind tibia might be variable. Smith (1978) 
stated that the separation of subspecies of U. gigas is principally only by the coloration consistent within certain geographical 
regions. The presence of multiple coloration forms in a single area might suggest invalidity of certain subspecies, or possibly 
inappropriate subspecies status. Lacking the material and ability to study the relationship among the subspecies of U. gigas, I follow 
Taeger et al. (2010, 2018) tentatively accepting U. g. taiganus as a junior synonym of U. g. gigas and U. g. orientalis as a valid 
subspecies. The validity of subspecies of U. gigas should be evaluated. 

Urocerus flavicornis, long been considered as a subspecies of U. gigas, was re-elevated as full species by Schiff et al. (2012) 
based on molecular evidence. Schiff et al. (2012) stated that the species is distributed in Canada and United States, with interception 
records from Réunion Island and England. According to Wei et al. (2006), the occurrence of the species in China was reported from 
Inner Mongolia in “Kang, 1992”. However, the exact publication or article of “Kang, 1992”, nor additional record of U. flavicornis 
in China could not be traced and accessed by the author. Based on the locality, the specimens identified as U. g. flavicornis in “Kang, 
1992” is possibly U. g. orientalis, and thus the record of U. flavicornis in China is removed until further confirmation is made. 
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摘要 : 本 研究 提供 藏 黄 大 顶峰 Urocerus xanthus (Cameron, 1876) 於 中 国 云 南 省 之 新 纪 和 从 ， 普 重新 描述 其 成 器 。 本 文 亦 提 供 
HARAS AE ACERS (Urocerus Geoffroy, 1762) 之 检索 表 。 
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A Supplement to the Fauna of Rhipiceridae (Coleoptera) of Taiwan, and Notes on the 
Seasonal Occurrence of Sandalus sauteri sauteri Emden 


MING-LUEN JENG!, UITSIANN ONG? 


! Department of Biology, National Museum of Natural Science, Taichung City 40453, Taiwan. Email: kamakili@ gmail.com 
? Ministry of Beetles, Baihe District 731, Tainan City, Taiwan. 


Abstract. This study is a supplement to the fauna of Rhipiceridae in Taiwan. In addition to the three documented Sandalus species, 
we added an undetermined species from Kinmen Island - Rooted in specimen examination, observation, citizen science, and 
literature, this study aims to provide records of the distribution and phenology of each species. Biological notes based on field 
observation are provided where possible. The available data indicates that Sandalus sauteri sauteri Emden has two seasonal 
occurrences: spring to early summer and fall, while other species have a single seasonal occurrence or show no clear pattern due to 
insufficient data. A number of S. sauteri sauteri were found and collected concurrently in a water tank in southern Taiwan in the 
early October, 2021. All 24 individuals were male, and may had drowned not long before being collected. It is likely that they were 
attracted to the water tank by the reflective polarized light while flying in the forest. This new finding suggests an emergence peak 
of S. sauteri sauteri in early October, which is later than the local cicada seasons and may not overlap with the latter. The 
phenomenon observed is largely congruent with the behavioral ecology of the Nearctic Sandalus niger Knoch. 


Key word: Distribution, phenology, Kinmen Island, citizen science, polarized light, cicada 


Introduction 

Rhipiceridae is a small and poorly studied beetle family (Young & Katovich, 2002). Beetles from this family are known as 
cicada parasite beetles in English because their larvae are ectoparasitoids of underground cicada nymphs (Craighead, 1921; Elzinga, 
1977; Moulds, 1990; Lawrence, 2016). The family is distributed in all major zoogeographic realms, though is absent from the 
Hawaiian Islands and New Zealand (Katovich, 2002). It comprises two subfamilies, Sandalinae (nearly globally distributed except 
Australia) and Rhipicerinae (Australia & South America), with eight genera and over 80 documented species (Jin et al., 2013; 
Lawrence, 2016). Among them, three genera and 15 species are known in Asia, namely Arrhaphipterus Schaum (5 spp. in West 
Asia and Arabian Peninsula), Chamoerrhipes Latreille (1 sp. in Arabian Peninsula), and Sandalus Knoch (Wurst, 2006; Hallan, 
2011). Sandalus can be found in all continents of the world except Australia, including 9 species in East and Southeast Asia (China, 
India, Japan, Myanmar, Taiwan), 14 in Africa (Hallan, 2011), 5 in North America (Schnepp & Powell, 2018), and 13 in Mexico and 
South America (Pic, 1925; Emden, 1931; Blackwelder, 1944). This genus is likely to be in need of a taxonomic revision. 

Research of Rhipiceridae in Taiwan is scarce. Emden (1924) described Sandalus sauteri Emden as the first representative 
species in Taiwan. Miwa (1928) reviewed the rhipicerid fauna (including current Callirhipidae) in the Imperial Japan, with S. sauteri 
in Taiwan and S. segnis Lewis in Japan. There had been a long research gap since then until Lee et al. (2005) revised the taxonomy 
of Sandalus in Taiwan and Japan, in which the authors noted three species in Taiwan and its southeastern islet Lanyu. Sandalus 
segnis appears in Japan and northeastern Taiwan; Sandalus taiwanicus Lee, Sató & Sakai is endemic to Taiwan, mainly in the 
southern areas of the island; Sandalus sauteri Emden lives in Taiwan main island and Island Ishigaki of Japan, while S. sauteri 
lanyuensis Lee, Sató & Sakai is restricted to Lanyu. 

The collecting records of rhipicerids are usually rare and scattered, making it difficult to study the ecology and behavior of the 
family. The beetles (especially females) are occasionally spotted on tree trunks in forests in the day time, and can be collected by 
various traps (light, Malaise, flight interception, Lindgren funnel, chemicals) in small numbers (Fukuda, 1969; Kurosawa, 1985; 
Mizota & Imasaka, 1997; Iwai et al., 2001; Ohki, 2014; Freese, 2019). About a dozen Sandalus niger Knoch were collected 
following a brood of periodic cicadas (Magicicada septendecula Alexander & Moore) in North America (Young, 1956). Through 
five years of local observation, Elzinga (1977) noted the consistent appearance of S. niger in the fall. 

In this paper we provide new information, including an undetermined species from Kinmen Island, to the fauna of Rhipiceridae 
in Taiwan. We focus on the geographical and phenological distribution of each species rather than their taxonomic identification 
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which will be treated in a separate paper. An early October (2021) observation of S. sauteri sauteri in unusually high numbers in 
Southern Taiwan is also reported and discussed. 


Material and methods 

Rhipicerid specimens in Ong's personal and his friends’ collection (ONG), Bin-Hong Ho's ( 何 彬 安 ) personal collection (HO), 
and of Taiwan Agriculture Research Institute (TARI), National Museum of Natural Science (NMNS) and Taiwan Forest Research 
Institute (TFRI) were examined. Additional records were obtained from the internet or personal communication without specimen 
examination, provided that the image quality was sufficient, or the observer was regarded as experienced able to reliably make 
species determinations. We communicated with the collectors or observers to collect biological information of rhipicerids whenever 
possible. The names of localities and collectors are transliterated in Chinese and occur in parentheses when they appear for the first 
time. Geographical and phenological distributions of each species were presented based on data from all sources. 

In early October, 2021, Jeng and his colleagues found and collected more than 20 rhipicerids concurrently during a field trip 
in south Taiwan. We reported our observation of this unusual event, including the identification of the beetles, as well as the 
ecological nature of the collecting site. Frogs observed at this collection site were identified by Dr. Chi-Shun Wu from Chinese 
Culture University ( 恶 奇 动 ， 中 国文 化 大 学 ), Taipei City. 





























Results 
1. Supplement to the Rhipicerid Fauna of Taiwan 
Sandalus sauteri sauteri Emden 
(Figs 1a, 2a-b) 


Sandalus sauteri Emden, 1924: 28. — Miwa, 1928: 374; Lee et al., 2005: 440 (lectotype designation, adding to Japanese fauna). 
Sandalus takizawai Nakane, 1985: 35. — Lee et al., 2005: 440 (syn.) 


Material examined: 

Taoyuan City: 19, Fuxing, Sileng (HKA ME » PU), 22.VIL2017, Chen CL (MHE E-)(HO); Taichung City: 19, Heping, 
Baxianshan Recreation Forest (= P HAEE > JMR), 24. V.2017, Liao CA (EE Z£)(NMNS); 19, Heping, Liyang 
RETEN), 9. VI.2015, on tree trunk of Celtis sinensis (Kht), Shih SY ( 施 欣 言 )(ONG); 19, same data except from 
entry of Malunshan hiking trail ($ AUL), flying ex by net (ONG); Changhua County: 19, Shetou, Qingshuiyan (4E 
EHAR > 7K), 17. V.2015, on tree trunk, Jiang LW Gži) (ONG); Nantou County: 19, Yuchi, Lianhuachi (FA js HEA > 
莲花 池 ), 9.X.2009, Fan YB ( 范 闵 彬 )TFRD; 19, Puli, Nanshanxi (埔里 镇 ， 南山 溪 ), 10. VIL2010, Wang YT CESE2£Y(NMNS); 
Chiayi County: 19, Fanlu, Shanhuangmahu (ARREA > Leesa), 15.V.2015, overturned on road at night, Ong U (NMNS); 
Tainan City: 12, Nanxi, Meiling (= miari » #4), 25.1X.2016, Chen JF ( 陈 家 锋 )NMNS); 2488, Meiling, Jeng ML, 
Yang WT & Lai YW (S655 (a ^ E25 Er ^ RAASSE)(NMNS); 19, Dongshan, Kantoushan (UŒ > 2 GALL), 2.VI.2010, daytime 
on tree trunk, Ong U (ONG); 19, same locality, 17.IV.2015, overturned on road at night, Ong U (ONG); Kaohsiung City: 20 9 & 
19, Taoyuan, Baolai (高 雄 市 桃源 区 ， 实 来), 4 & 18.V1.2011, daytime on tree trunk, Ong U (ONG, NMNS); Pingtung County: 
19, Wutai, Jiamu (ARRERA ^ FEE), 10.V.2015, netting on Ulmus parvifolia (RIR, Chung YT ($82528)(TARD; 19, 
Chunri, Dahanshan (H$ > KEL), 24.11.2015, Chung YT (TARD; 19, Shizi, Shuangliu Recreation Forest (狮子 乡 ， 父 流 森 
林 游 乐 区 ), 15.V1.2014, Liu TY(zEg(TARI); 1d, Shizi, Lilongshan (BELLI, 10.VI.2014, Chen JC ( 陈 荣 章 ) (TARD; 19, 
Hengchun, Kenting Recreation Forest (MEA ^» SE ] Apki), 22.X.2014, canopy bagging, Lan YC (&ES&f)(NMNS); 19, 
same data except from Sheding (T: TH), 23.X.2014, by net (NMNS); 19, Kenting, 25. VII.2016, Chung YT (TARI); Hualian County: 
19, Xiulin, Panshi (EERE I > 383), 16. VIL2020, dead body on forest trail, Huang D ( 黄 福 成)(ONG); Taitung County: 
19, Zhiben (£t R& E Bb > AIAN), 11.V.2018, overturned on road at night, Huang YT ( 0E2€)(NMNS); 165, Taimali (KME 
#0), 7.1X.2005, Fan YB (TFRI). 

Additional records: 

New Taipei City: 19, Bali, Bali junior high school (新 北市 八里 区 ， 八 里 国 中 ), 23.VI.2017, Chi PW (4c fait); Nantou County: 
19, Lugu, Xitou (HIKEA A > SAGE), 27. VL2014, Chen YF ( 陈 阳 发 ); 18 & 19, Renai, Huisun Forest (<4 > BHIA), 
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9-15. VI.2018, FIT, Liang WR ( 梁 维 仁 ); Tainan City: 19, Baihe, Dadongshan (fä h AJJ > KRU), 28.1X.2020, Hsiao SH 
(#7224); Pingtung County: 1c, Hengchun, Kenting Recreation Forest, 24.1.1988, Chiang CF (1:523). 

































































Biological note: An amateur entomologist Huang BH (a [875) mentioned that he collected a number of rhipicerids in Tianzhong 





























GER !$H) from May to July, 2005-2006. Most of them were females. Unfortunately, there is no existing specimen or exact 








records. The species is most likely S. sauteri sauteri according to the distribution pattern. 
Distribution in Taiwan: Widespread in Taiwan main island (Fig. 3, red pentagons), from low hills to about 1500m in elevation. 
Adult season: January and February (sporadic), April-June, September to October. 


Sandalus sauteri lanyuensis Lee, Sató & Sakai 
(Figs 1b, 2c) 


Sandalus sauteri lanyuensis Lee et al., 2005: 440. 


Material examined: 

Taitung County: 16, Lanyu, 26.IV.2015, on spider's web, Shih SY (NMNS); 14, Lanyu, 28.IV.2021, sweeping net on tall trees, 
Ong U (ONG); 18 & 19, Lanyu, Cross-Island Road (iil Ff), 20.1V.2021, Huang D (ONG); 29 9, Lanyu, 14.IV.2013, Chung 
YT (TARD); 13, Lanyu, 07.IV.2015, Chung YT (TARD; 19, Lanyu, 03.V.2021, Chung YT (TARD). 

Additional records: 

Taitung County: 19, Lanyu, 06.IV.2014, on tree trunk, Lin HY (#972); 28 6 & 19, Lanyu, Xiaotianchi (小 天 池 ), 04.IV.2018, 
FIT, Ho BH. 

Remarks: Females of this subspecies was not known yet in Lee et al. (2005). Herein we show the habitus with high-quality image 














for the first time. 

Biological note: Dash Huang found a female on a tree on the Cross-Island road in a sunny morning of April, 2021. Soon after 
picking the female up, Huang was hit by a male rhipicerid flying nearby. Huang then put the female in the center of an open umbrella 
to see if she can attract more males. Several males did approach in the following five minutes but none flew directly to the umbrella. 
It is unclear if the males were attracted by the pheromone released by the female, or simply because the place is a flying pass due 
to the air flow. 

Distribution in Taiwan: Lanyu (Orchid Is.) (Fig. 3, brown pentagon). 

Adult season: March to early May. 


Sandalus segnis Lewis 
(Fig. 2d) 


Sandalus segnis Lewis, 1887: 316. — Miwa, 1928: 374; Lee et al., 2005: 441 (lectotype designation, adding to Taiwanese fauna). 
Sandalus semitestaceus Pic, 1906: 1. — Jakobson, 1913: 729 (syn.) 


Material examined: 

Nantou County: 19, Xinyi, Renlun forest trail (33848 ， 人 丛林 道 ), VI.2010, planted forest, pitfall, Lin LK (E BFR > FEES 
人 )(HO); Chiayi County: 19, Zhuqi, Dadongshan hiking trail (MIR > KRL), 14.1IV.2021, Yeh LW (#2 ATg)(HO). 
Remarks: This is the only Sandalus species in Japan main islands (Honshu and Hokkaido) (Kurosawa, 1985). Lee et al. (2005) 
added it to the Taiwan fauna based on a male specimen from Fushan Botanical Garden (Ef Réf ELLE > 福山 植物 园 ). We found 


two female specimens from central Taiwan but no male. We followed the diagnosis by Lee et al. (2005) to identify the females and 



















































































presented them herein for the first time. 

Distribution in Taiwan: The record of the species in Taiwan is still scarce, only known from limited localities in NE and central 
Taiwan (Fig. 3, white triangles), from low hills to about 1500m high. 

Adult season: March, April and July (see discussion). 


Sandalus taiwanicus Lee, Sató & Sakai 
(Figs 1c-e, 2e) 


Sandalus taiwanicus Lee et al., 2005: 441. 
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Material examined: 

Pingtung County: 26, Hengchun, Kenting Recreation Forest, 13.1-16.1I.2005. Malaise trap, Lin CS & Yang WC (WELIT & t5 
BL ES) 264, same data except 16.II-10.11.2005; 14, same data except 12.IV-10.V.2005 (NMNS). 1&6, Chunri, Dahanshan, 
05.V.2009, daytime, Chung YT (NMNS); 1, Dahanshan, 28.IV.2012, Tsou MH (E SÉSE)(NMNS); 1$, Dahanshan, 07.V1.2009, 
Chung YT (TARD); 266, Dahanshan, 04.IV.2010, flying exs by net, Ho KT ( 何 坤 过)(ONG); 19, Dahanshan, 26.1II.2013, Lee CF 
( 李 奇 峰 )(TARD; 19, Dahanshan, 19.VL2013, Chen JF (ONG); 1 & 19, Dahanshan, 06.IV.2015, Chung YT (TARDI); 13, 
Dahanshan, 08.IV.2016, Chung YT (TARI); 16, Dahanshan, 04.IV.2017, Chung YT (TARD; 25, Dahanshan, 18.IV.2018, Lee 
CF (TARD; 3G & 19, Dahanshan, 28.11.2019, Chung YT (TARI); 19, Dahanshan, 23.IV.2021, Chung YT (TARD; 16, 
Dahanshan, 10.V.2021, Chung YT (TARD; Taitung County: 4&4, Beinan, Lijia forest trail (2258 fA Ed pei Hh > F SE HKG), 
02.V1.2000, flying exs by net, Ong U (ONG). 

Additional records: 

Pingtung County: 1, Dahanshan, 25.1II.2017, sweeping on tall trees in daytime, Tu CY C$9&i). 

Distribution in Taiwan: S and SE Taiwan (Fig. 3, yellow circles), from low hills to about 1600m high. It is not common to see 
sympatric distribution of different Sandalus species in Taiwan. This species is found sympatric with S. sauteri sauteri in Dahanshan 







































































and Kenting. The former species is much dominant in Dahanshan where the latter species is more common in Kenting. 
Adult season: January or February to mid June. 


Sandalus sp. 
(Figs 1f, 2f) 


Material examined: 
Kinmen County: 19, Kinmen Is., 01. VII.1997, Chou WI (NMNS); 19, Kinmen Is., Jinning, Taiwushan (£P SEA > KÈ 


LL), 13. VI. 1995, Chou WI (NMNS); 19, Kinmen Is., Jincheng, Gugang (金城 镇 ， ti), 12. VI.1999, Chou WI (NMNS); 1G， 
Kinmen Is., 11.V.2009, Liao SR ( 雇 士 窒 )(ONG); 18, Kinmen Is., 18.IV.2014, Chung YT (TARD; 49 9, Kinmen Is., 16.IV.2016, 
&JID(ONG & TARD; 19, Kinmen Is., Jinning, 16.VI.2016, Ong U (TARD. 






























































daytime on tree trunk, Ong Uika (= 
Additional Records: 

Kinmen County: 19, Kinmen Is., Jinning, Zhongshan Woods (t1 [A8 $55), 31.V.2015, Tyus Ma (74); 59 9, same locality, 
15.VI.2016, pitfall, Lin WL (Hki fA); 19, Jinsha, Mashan (b$ > E&LLSCHIIT), 25.V1.2016, Liou RH (A); 19, Kinmen 
Is., Jinhu, Botanical Garden ( 金 湖 镇 ， 植物 园 ), 10.VI.2016, daytime, ovipositing on tree trunk, Yu SF (RAF); 19, Kinmen Is., 
Botanical Garden, 24.VI.2016, daytime on tree trunk of Casuarina equisetifolia (Je), Shi LC ( 施 礼 正 ). 
Remarks: This species has been known since late 1990s, largely on females. We presented the habitus images of both sexes of this 
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species for the first time. It differs from the other species in Taiwan and Japan, and its taxonomy will be treated in a separate paper. 
Distribution in Taiwan: Kinmen Island (Fig. 3, orange hexapedals). 
Adult season: Mid April to late June (or very early July). 
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Figure 1. Habitus of males of Sandalus species in Taiwan and its islets: a. S. sauteri sauteri Emden; b. S. sauteri lanyuensis Lee, 
Sató & Sakai; c-e. S. taiwanicus Lee, Sató & Sakai, color variation; f. S. sp. from Kinmen Island. Scale bar = 1 mm. 
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Figure 2. Habitus of females of Sandalus species in Taiwan and its islets: a-b. S. sauteri sauteri Emden, pubescence variation; c. S. 
sauteri lanyuensis Lee, Sató & Sakai; d. S. segnis Lewis; e. S. taiwanicus Lee, Sató & Sakai; f. S. sp. from Kinmen Island. Scale 
bar = 1 mm. 
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Figure 3. The geographical records of Sandalus species in Taiwan. Red pentagons: S. sauteri sauteri Emden; purple pentagons: 
same, records before 1930 (Hoozan [El] and Raisha 来 义 ); brown pentagon: S. sauteri lanyuensis Lee, Satô & Sakai; white triangles: 
S. segnis Lewis; yellow circles: S. taiwanicus Lee, Sató & Sakai; orange hexapedals: S. sp. of Kinmen Island. The top symbol means 
its represented species is the dominant one when two symbols are overlapped. (Basemap: Uwe Dedering, (? Wikipedia, CC BY- 
SA 3.0) 


2. Unusually Abundant Occurrence of S. sauteri sauteri 

On October 6, 2021 we collected 24 rhipicerids concurrently in a cement water tank in Meiling, Tainan City. All were S. sauteri 
sauteri and male, identified by microscopic examination. 
Observation: The water tank is open-topped, on the east side of the mountain ridge, and about 30 meters lower than the ridge (Fig. 
4). It is located in a semi-open area nearby a neglected shed on a track in an intact secondary forest (elevation 1000m). The tank 
was about 1.5 meters high with a diameter of 3 meters. It was full of rainwater then but nearly empty two months ago. We inspected 
the water tank on a warm, partially cloudy afternoon (around 15:00). Four rhipicerids were alive then and struggling on the water 
surface (Fig. 5), while the remaining 20 were dead or nearly so, but their bodies still intact. In addition to rhipicerids, other insects 
(coccindellids (Calvia sp.), elaterids, scarabaeids, earwigs etc.) and two dead Moltrecht's tree frogs (Zhangixalus moltrechti 
(Boulenger)) and a foam nest were present in the tank. No cicada singing was detected at this site. 
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The water level dropped to only 20-30cm deep and no drowned beetles were observed inside the tank when we revisited this site in 
November 19, 2021. 





Figure 4. Overview of the water tank and its surrounding environments (Meishan, Tainan) in early October, 2021. 
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Figure 5. A living male of Sandalus sauteri sauteri struggling in the water tank. 


Discussion 

Among the nine named species of Sandalus in Asia, only those from Taiwan and Japan are better studied taxonomically (Lewis 
1887; Emden, 1924; Miwa, 1928; Sakai & Sakai, 1981; Nakane, 1985; Ohno, 1995; Lee et al. 2005). However, the biology and 
phenology of the species in Taiwan have remained obscure owing to insufficient data (only 24 records (specimens) in the literature, 
see Emden, 1924; Miwa, 1928; Lee et al. 2005). The geographical and phenological distribution of Sandalus species in Taiwan is 
better understood with the additional of 110-- newly checked specimen records or observations in this study. 

Sandalus sauteri sauteri has a broad distribution in the Taiwan main island, from low hills like Bali, Kenting and Shetou to 
mountainous forests about 1500m high in Xueshan, Alishan and Central Mountain Ranges. It has two seasonal occurrences, in late 
spring to early summer and in the fall. The other species each shows a trend with a single occurrence, usually in spring to summer 
or spring alone. It is uncertain as to whether this is due to the bias of collecting activities in different seasons or a true phenology. 
Records of S. segnis in Taiwan are still scarce, only in March, April and July. We are not sure if it is a continuous or separate 
seasonal occurrence. This species emerges from May to July in Japan (Fukuda, 1969; Kurosawa, 1985; Ohya et al., 1988, Iwai et 
al., 2001; Ohki, 2014), showing a more or less one-peaked occurrence (see Ohya et al., 1988). 

Citizen Science is helpful in understanding the species distribution and phenology by providing abundant and widespread 
records. For example, on the basis of nearly 750 records uploaded by over 600 participants, iNaturalist (2021) demonstrates a clear 
seasonal peak of S. niger in September and October in America. In the present study, many amateurs and students also made 
significant contributions. 

It is unusual to see two dozens of rhipicerids concurrently in a water tank. Water surfaces are known to attract or repel flying 
insects for various reasons (Schwind, 1991; Heinloth et al., 2018). Many insects used celestial polarized light for basic orientation. 
In addition to sunlight and moonlight, light reflecting off a reflective surface (e.g., water, leaves and flowers) represents another 
important source of polarized light in the nature (Wehner, 2001). The drowned rhipicerids were likely attracted by the horizontally 
polarized light reflection of the tank water while flying. This may have occurred not long before collection as some beetles were 
still active, and the dead ones had not decomposed. Our observation is consistent with Elzinga (1977) that the Nearctic S. niger 
takes flight only in the warm, partially cloudy to sunny afternoon for a few days in its adult life. 

The reason why only males presented in the water tank is unclear. Three non-exclusive explanations are inferred: 

1. It's early in the adult season, and females are still scarce. 
2. Males fly more actively than females do. 
3. Behavioral responses to reflected polarized light are sexually dependent. 

Elzinga (1977) reported that males of S. niger do not feed, and live only about three days after emerging from the soil. They 
fly eagerly and continuously in the forests to search potential mates while females are usually motionless, staying on the tree trunks. 
Shinkai (2008) reported a similar observation on the Japanese S. segnis in a planted cedar forest. The second explanation above is 
thus more likely the case if S. sauteri sauteri shares similar behavioral ecology with the other species. This may also explain the 
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extreme sexual ratio (166 & vs 1 9) of S. segnis collected by the hanging traps in Japan (Ohya et al., 1988). Interviews with the 
collectors also largely validate this sexual difference of movement for Sandalus. 

Previously sporadic record collections of S. sauteri sauteri are from March to June (Lee et al., 2005). Our finding reveals 
another emergence peak of the species in early October in Meiling. Meanwhile, we noticed no cicada singing in the scene. This 
suggests that the fall occurrence of S. sauteri sauteri might be later than that of their host cicadas, or even without overlap with the 
latter. This is largely congruent with the observation of Elzinga (1977) on S. niger which appears from late September to mid- 
October in Kansas when the seasons of cicadas have ended. The females of S. niger lay eggs soon after mating, but the triungulin 
larvae do not hatch until the next spring or summer in the natural habitat (Elzinga, 1977). Therefore, the seasonal appearence of 
rhipicerids and their host cicadas need not be overlapping. Further study on the phenology of S. sauteri and the correlation between 
the beetles and local cicadas is needed. The water tank in Meiling may serve as a good site for long-term monitoring. 
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摘要 : ASS IS Se ei ay HUE (Rhipiceridae) THZZ 4828. ^. RAA — fg A (Sandalus)， 增 列 金 门 产 的 一 个 同属 未 定 
种 。 厌 由 公民 科学家 的 参与 ， 我 们 苑 集 整理 110 鲜 件 新 获得 之 标本 或 目 而 资料 ， 加 上 文献 纪 载 ， 以 进一步 了 解 各 个 物种 
的 分 布 与 物候 ， 丫 雷 可 能 提供 生物 资讯 。 根 据 所 得 资料 ， 绍 过 杉 蛇 寄 甲 指名 王 种 (S. sauteri sauteri) 一 年 具有 两 个 发 生 季 
其 余 物 种 为 单一 发 生 季 或 因 资 料 不 足 无 法 判定 。2021 年 10 月 初 在 南台 湾 山 区 一 处 露天 人 工 水 池 揉 得 24 集落 水 的 绍 达 杉 

Hikss” 我 们 推测 雄 加 落水 原因 可 能 是 在 林 间 飞 行 时 受到 水 面 反射 之 偏振 光 吸 引 所 致 。 根 据 现 场 状 况 研 判 暗 寄 甲 落 
水 时 间 不 很 入， 显示 本 种 在 10 月 初 於 当地 有 一 波 羽 化 高 峰 ， 且 晚 於 暗 的 发 生 季 。 我 们 观察 到 的 现象 与 先前 关於 北美 产 的 
黑 杉 晶 寄 甲 的 行为 生 驴 研究 大 致 相符 。 



















































































































































































































































































































































































































































































































































































关键 词 : 分 布 、 物 候 、 金 门 岛 、 公 民 科学 、 偏 振 光 、 蜡 
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PHRES > 胡 芳 硕 > GPS O BILGE Ts BATHE * + RA“? 

! SEBEL SAAS @ 840 高 雄 市 大 树 区 中 山路 172 号 

? 国立 中 愉 大 学 EERE A 402 训 中 市 南 区 嫩 大 路 145 号 

? 国立 台湾 大 学 生态 学 与 演化 生物 学 研究 所 106 台北 市 路 斯 福 路 四 段 一 号 生命 科学 馆 530 室 

4 澳大利亚 联邦 科学 与 工业 研究 组 织 澳洲 国立 昆 串 标本 馆 澳大利亚 联邦 澳洲 首都 领地 坎 培 拉 市 2601 普通 邮政 信箱 1700 
* 澳洲 国立 大 学 生物 学 研究 院 生态 茎 演化 学 部 澳大利亚 联邦 澳洲 首都 领地 坎 培 拉 市 2601 






















































































台湾 昆 串 同好 会 所 第 一 届 研 讨 会 於 2021 年 6 月 27 号 举行 ， 当 时 由 於 COVID-19 疫情 之 故 ， 全 台 正 不 三 级 防疫 警戒 ， 
故 首届 研讨 会 假 云 端 会 议程 式 ZOOM 以 线 上 研讨 会 之 形式 举行 。 本 会 会 友 靖 此 在 2020 年 8 月 参加 了 由 研究 生 自行 长 起 
的 日 本 昆 串 分 类 若 手 悉 谈 会 线 上 会 议 合 ， 想 效仿 其 在 台湾 举办 一 个 由 从 事 节 肢 动物 各 类 群 研究 之 学 生 所 组 成 的 的 铺 上 研 
讨 会 ， 让 年 轻 一 辈 学 子 们 有 个 交流 的 机 会 ， 让 於 2021 年 5 月 12 RRR BRER AE FEE BAH H 
B AY ( 依 姓氏 笔画 排列 ) 六 位 会 友 组 织 首 届 研 讨 会 筹备 委员 会 ， 负 责 会 议 筹办 事宜 。 
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会 议 编 时 长 约 8 (AVG ^ BEA BABA 300 位 ， 有 23 位 请 者 发 表 讲 题 ， 包 含 2 IES ^ ERR 21 位 本 国 讲 
者 中 包含 大 学 部 学 生 54r HAE S fit: RSBEDEGEUH 2 位 高 中 生 。 讲 题 横 跨 弹 尾 目 (0) BE (D EE Qc A 
E (1) > AeA (2) EWE (A` BRE (D- SEHE (9)、 蛛 形 网 (2) 等 类 群 ， 涵盖 和 生态、 行为、 分 类 、 和 生理、 族群 遗传 
等 多 个 议题 。 会 议 结 束 合 ， 筹 备 委员 们 另 关 云 端 会 议 室 人 进行 会 后 座谈 ， 邀 请 参与 研讨 会 的 在 学 学 生 绪 各 方 同 好 们 前 来 有 
天 、 交 换 研究 心路 历程 ， 也 间接 促成 了 “上 SSA Pseudoscorpiones of Taiwan | 脸 书 社团 的 成 立 ， 让 该 类 群 的 资讯 更 
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J TEE 
学 子 们 有 个 展示 成 果 的 舞台 。 在 未 来 ' BUPA TY Bee ELT STRE SC AE PY» BUE RUBRI] $6575 [o] RT SEE ZR 
加 ， 除 增加 自身 的 演讲 历 彝 以 外 ， 也 让 相关 研究 资讯 能 多 更 加 普及 。 我 们 也 预计 在 明年 继续 举 闪 线 上 研讨 会 ， 威 谢 讲 者 
熏 所 有 与 会 人 员 ， 使 大 家 有 个 友善 义 洋溢 著 ' Aaa BOR > RINE 而 
平安 的 活 著 ， 我 们 明年 见 ! 
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